Introduction
The Structure des Echanges Mer-Atmosphere, Proprietes des Heterogeneites Oceaniques: Recherche Experimentale (SEMAPHORE) oceanographic experiment was conducted in the northern Canary Basin, in a 500 x 500 km 2 area between The most noticeable eddy features are (1) a warm, salty eddy first located during phase 1 north of the front on the northern boundary by 35.9øN, 24øW (Plates la and lb); (2) another warm, salty eddy, generated by an anticyclonic meander of the Azores Front, visible during both phases 2 (34øN, 20.5øW) and 3 (33.2øN, 22øW) (Plates lc-lf); and (3) a cold and fresh eddy south of Meddy 2 during both phases 2 (32øN, 21øW) and 3 (32øN, 22.1øW) (Plates lc-lf). Hernandez et al., 1995] . This mesoscale activity is not fully explained and is poorly reproduced by eddy resolving models, even at high resolution [Spall, 1990; 
Data and Processing
The 
Hydrographic Data
Three hydrographic surveys were performed in July, September, and October-November (phases 1, 2, and 3, respectively; see details in Table 1 The RAFOS floats were deployed at 2000 m depth for a duration ranging from 181 days (for the floats programmed for a 6-month mission) to 541 days (for the floats programmed for a 18-month mission). reference level of 2000 m was chosen), a salinity profile had to be estimated from the neighboring CTD stations. This technique needs careful implementation in our study area owing to a nonhomogeneous water mass distribution. In particular, Mediterranean Water (MW) and the Meddies, which propagate to the south and southwest and cross the Azores area, cause relatively strong temperature and salinity (T-S) anomalies, leading to some dispersion in the T-S water mass diagram. A dedicated method based on T-S linear regressions computed at constant depths in four homogeneous subareas (north and south of the AF, in the AF, and in the meddies; details in work by Jourdan [1994] ) was used to compute salinity and then density and dynamic heights from XBT data. In the case of phase 2, lacking of CTD measurements, we computed the salinity profiles from the T-S linear relations estimated with phase 3 CTDs. The validation criterion of the method was based on dynamic height computation at 150 m (relative to the 2000-m reference level). The resulting accuracy was better than 2 dynamic centimeters (dyn cm) for XBTs. It was estimated to <1 dyn cm for CTDs. All the XBT and CTD profiles were then merged to provide a comprehensive data set and a better description of the mesoscale field. The temperature, salinity, potential density, and dynamic topography at levels spaced every 10 m was then mapped using a space-time objective analysis (OA 
Lagrangian Drifters and Floats
Forty-seven surface surface-type drifters (surdrifts) drogued at 150 m and located by the Argos satellite tracking system were deployed to precisely follow the currents below the mixed layer. Figures 2a, 2c , and 2e present the drifter trajectories for each of the three phases. The derived velocities were low-pass filtered with a 3-day cutoff to remove high-frequency oceanic signals such as tidal and inertial currents. The remaining error on the velocity estimations (due to wind slippage, Ekman transport, and unfiltered ageostrophic components) was esti- Four current meter moorings, each equipped with six current meters regularly spaced vertically (around 150, 500, 1000, 1500, 2000, 3000, and 4000 m), were also deployed for 1 year north and south of the area and in the AC (Figure 1 , Table 2 ). The time series were low-pass filtered with a cutoff frequency below the inertial and tidal frequencies, and daily means were calculated. Note that the moorings were deployed at crossovers of T/P and ERS-1 ground tracks to validate satellite altimetry. Figures 9a-9d show the vector time series of the four moorings at their various recording depths. MC3 was lying mostly on the AC axis (Figures 1 and 7) . Statistics for the variability have been computed from the moorings for the zonal and meridional components of the velocity selected over the 6-month period (Table 3) Averages and variances of the velocity's meridional and zonal components are calculated, and also, the eddy kinetic energies and Reynolds stresses are calculated for the four moorings and at each recording level. For each mooring a vertically integrated average is estimated for all these quantities.
Water Masses and Hydrographic
were a good approximation of the vertical flow structure. The vertical profile of Brunt-Viiisiilii frequency required for the dynamical mode computation was obtained from mean temperature and salinity profiles from the whole CTD set. Note that an extra calculation of the Brunt-Viiisiilii frequency using data in the vicinity of each current meter did not change the modal vertical decomposition. The first baroclinic mode has a zero crossing near 1400 m depth, while the second mode exhibits maximum values at 800 m depth. Table 4 
Discussion and Conclusion
The large set of SEMAPHORE in situ measurements has provided new insights into the dynamics and variability of the Azores Front-Current system. The Azores Front, together with surface eddy activity on both sides, was visible around 34øN.
These eddies were about 100-150 km in diameter. The surface warm and salty eddy located above Meddy 1, whose origin is not explained, is interesting. This feature may come from waters located south of the front and would have been generated by instability of the AC and vorticity shedding. However, we lack observational data, and a water mass analysis does not yield any conclusions. Recent work on the dynamical instability of the Azores Front-Current system [Alves, 1996] For each of the four current meter moorings the relative energy of each mode at each level and the vertical integration are given.
for instance, the particularly marked one (250 kin) generated in the western part of the area by the crossing of the AC by Meddy 1. Finally, the deep RAFOS floats revealed a deep anticyclonic circulation at 2000 m depth. They also revealed a Labrador Sea Water eddy, thought to be generated by baroclinic instability of the thermohaline front between deep MW and LSW [Paillet et al., 1998 ].
The SEMAPHORE in situ data set will be extremely useful in the future. The different data (hydrography, drifters, floats, and Eulerian current measurements) will soon be combined via an inverse model to make better estimations of the threedimensional circulation during the three arrays. The data set will then be used to test the ability of the model to predict changes in the Azores Front and will be used for a quantitative analysis of its dynamics.
